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due to these non-CO2 influences must be quantified to the extent possible in
order to permit the climate changes attributable to CO2 to be identified. It is
therefore advisable to monitor the temporal variations of atmospheric aerosol
concentration and spectra of solar and terrestrial radiation at the top of the
atmosphere and at the Earth's surface. In addition, it is desirable to monitor
the concentrations of some minor atmospheric constituents, such as fluoro-
carbons, methane, and nitrous oxide, that may contribute to future changes
of the atmospheric temperature as discussed in the section Trace Gases Other
Than CO2. Other candidates for monitoring include planetary albedo as
influenced by deforestation and desertification. On the basis of these mea-
surements, one should be able to distinguish the climate changes attributable
to changes in these factors and thereby facilitate the detection of a CO2-
induced climate signal. A comprehensive set of variables should be monitored
in order to discriminate CO2-induced changes from changes in climate caused
by other factors. These variables should include CO2 concentration in the
atmosphere, the solar irradiance, the spectral distribution of solar and terrestrial
radiation (at the top and bottom of the atmosphere), and concentrations of
aerosol and minor constituents in the atmosphere. Other variables derivable
from existing records and observing programs may provide indications of
CO2 effects. These include total precipitable water and the diurnal range or
temperature.

For the earliest detection of a CO2-induced climate signal, it is desirable
to monitor a set of variables that reveals CO2-induced changes at the earliest
possible time. Preliminary attempts to identify such indicators have already
been made by Madden and Ramanathan (1980) and Wigley and Jones (1981).
For example, these studies noted that the zonal-mean surface air temperatures
in summer, except at very high latitudes, have relatively large signal-to-noise
ratios. Also, zonal-mean summer temperatures in the stratosphere and
mesosphere are expected to show large CO2-induced cooling, whereas the
natural temperature variability is relatively small. However, since the radiation
balance of these regions is largely independent of the troposphere, observations
of stratospheric and mesospheric cooling would only confirm that C02
concentrations had increased and that an approximately correct radiation
model had been used. Moreover, changes in other constituents, e.g., ozone,
could confuse the signal. The effects of changing C02 concentrations on
atmospheric radiation transfer may also be monitored by looking for systematic
trends in satellite remote temperature sounding data, which depend on infrared
radiance from atmospheric CO2. Another possible candidate for consideration
is the temperature of deep ocean layers (see the section Monitoring Ocean
Climate Response).

One of the meteorological variables that are useful for monitoring the past
and future climate change is the global-mean (or hemispheric-mean) surface